work on African primates. Field stations at three sites in Tanzania, two in Congo, and one each in Gabon and Guinea will be supported. Work on the ecology and behaviour of Borneo orangutans is also part of the programme.
Apart from the work on primates, the centre is also active with many other species, including whales and dolphins. With Japan's continuing controversial whaling operations in the Southern Ocean, many outsiders might feel sceptical about such work but WRC researcher, Tetsuro Matsuzawa, points out the work done by his colleague, Shiro Koshima, on sleeping behaviours in dolphins and whales. These scientific studies "may help change the attitude of the people and the government," says Matsuzawa.
The centre also has a concern for primates that have been used in medical research in Japan. The centre reports that more than 100 chimpanzees were in use during the 1980s for work on hepatitis vaccines and gene therapy. But a campaign by researchers led to pharmaceutical companies halting work on chimpanzees by 2006. The centre is now caring for more than 70 chimpanzees formerly used in biomedical research and hopes to relocate them in small groups to upgraded zoo facilities. Researchers at the centre are active in helping zoos provide better conditions for their animals -Nagoya Zoo is undergoing major renovation work to provide greatly improved conditions with help from WRC scientists at Kyoto.
In collaboration with a total of 90 zoos and 60 aquariums in Japan, the WRC hopes to promote environmental education for young people by offering them unique experiences with animals.
Matsuzawa is keen to see the WRC playing a key role in turning zoos "from a sort of amusement park to the real field for environmental education" for young people.
One of the problems in ocean fisheries management is the lack of detailed information about the fish populations of concern. This is no more so than in the North Sea -once a hugely productive fishery for countries in north-western Europe. But over-fishing has seen catastrophic reduction in the abundance of many species with protection measures largely confined to allowable quotas of fish that can be caught. In determining these measures, North Sea species are usually assessed as a single unit, but new research on cod, once the seas' most important commercial species, reveals structured sub-populations in the North Sea which may help with the monitoring and conservation of the species.
Clive Fox, at the Centre for Environment, Fisheries and Aquaculture Science (Cefas), in Lowestoft, and colleagues in the UK, Norway, Germany, Denmark and the New research reveals population sub-structures within North Sea cod, which may help with future conservation and management. Nigel Williams reports.
Cod spawning hot spots mapped
Insights: The research vessel, Cefas Endeavour, based in Lowestoft, was one of several used to survey fish eggs across the North Sea.
(Picture: © M.J. Page.)
Netherlands report in the current issue of the Proceedings of the Royal Society B (published online) the first ever survey of freshly spawned fish eggs to cover the whole of the North Sea.
The team highlight the former significance and current concern about cod stocks. "Rebuilding these stocks remains a key policy aim in Europe, the USA and Canada," they argue.
"Historically, the North Sea contained one of the most productive cod stocks but the present abundance of mature fish is the lowest on record," they write. And the population has been considered as a single entity, which may mask the presence of sub-groups within the North Sea. "In these assessments, data are aggregated over large areas but this can mask local trends caused by differences in population dynamics, exploitation, and environment."
Key to the assessment of North Sea cod stocks is the determination of their breeding sites. But this presents many problems: freshly released and fertilised eggs need to be identified quickly to locate key spawning grounds but this has traditionally been hard because cod eggs are difficult to distinguish from the eggs of related species such as haddock and whiting in the earliest stages. But the team report that this problem has been overcome by the use of molecular techniques to distinguish the cod eggs.
The researchers report the first survey of the whole of the North Sea to use genetic probes to identify unambiguously cod eggs within the plankton samples trawled from varying depths by vessels involved in the research project over the late-winter spawning season.
Alongside the trawl for egg-containing plankton, the researchers compared their results with trawls for mature fish, to help estimate egg production.
In total, the researchers carried out 502 plankton trawls and nearly 9,000 cod-like eggs were identified using genetic probes. Analysis of hatchery-spawned cod and haddock eggs revealed that 95 per cent of the plankton eggs were correctly identified.
The researchers studied cod eggs up to the end of stage 1 of development, which represents approximately three days' growth. Identification of these eggs gives a good indication of where they were spawned.
The survey revealed hot spots of cod spawning. Eggs were found around the southern and eastern edges of the Dogger bank in the central North Sea with another concentration in the German Bight. Significant numbers of eggs were also found off the Moray Firth in Scotland and to the east of the Shetland Isles.
The researchers found that the spawning sites they discovered matched the presence of mature fish found in other trawling surveys. The one discrepancy was that of mature fish found off the UK's Yorkshire coast at Flamborough Head, but no evidence of spawning in this area from the fish egg survey.
"The application of modern molecular methods holds the promise of rapid, unambiguous identification of cryptic species or life stages. However, applications to large-scale distribution mapping of marine plankton have been hampered by the need to analyse very large numbers of specimens, by the relatively high per-sample cost of molecular identification and by the time and specialist skills needed," the researchers write.
"The application of modern molecular techniques combined with traditional plankton survey methods allowed us to map the occurrence of early-stage cod eggs across the whole of the North Sea for the first time."
The researchers believe their results show that the severely depleted North Sea cod are still spawning in most areas where mature fish were found. But the situation is difficult. Recent studies found slightly increased numbers of cod in the North Sea last year and the EU has increased the fishing quota for 2008 by 11 per cent. But last year's catch of 20,000 tonnes is a shadow of the 170,000 tonnes caught 20 years ago.
"Some localised populations may now have been reduced to levels where it is difficult to find cod eggs in the plankton. These populations could be at particular risk of severe depletion and may require targeted conservation measures," the researchers write. 
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